The protocadherin-alpha family is involved in axonal coalescence of olfactory sensory neurons into glomeruli of the olfactory bulb in mouse.
Olfactory sensory neurons (OSNs) that express the same odorant receptor project their axons to specific glomeruli in the main olfactory bulb. Protocadherin-alpha (Pcdha) proteins, diverse cadherin-related molecules that are encoded as a gene cluster, are highly concentrated in OSN axons and olfactory glomeruli. Here, we describe Pcdha mutant mice, in which the constant region of the Pcdha gene cluster has been deleted by gene targeting. The mutant mice show abnormal sorting of OSN axons into glomeruli. There are multiple, small, extraneous glomeruli for the odorant receptors M71 and MOR23. These abnormal patterns of M71 and MOR23 glomeruli persist until adulthood. Many M71 glomeruli, but apparently not MOR23 glomeruli, are heterogeneous in axonal innervation. Thus, Pcdha molecules are involved in coalescence of OSN axons into OR-specific glomeruli of the olfactory bulb.